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ABSTRACT: The micro air bubbles in concrete mix act as fine aggregates which lead to reduction of the 

aggregates. The reduction of fine aggregates will cause reduction of water required for concrete mix 
without impairing the strength of concrete mix. This reduction has to be considered in designing an air 
entrained concrete mix. Theoretical (equations) and experimental study have been carried out to study the 
effect of cur entrainment on compressive strength, density and ingredients of fresh concrete mix. During 
all the study, water cement ratio (w/c) was maintained constant at 0.5 to study the affection of air 
entrainment (a %) on concrete mix. The results have shown substantial decreasing in cement, water, 
aggregates and concrete density followed with decreasing in compressive strength of concrete. The results 
of this study has given more promising to use it as a guide for concrete mix design to choose the most 
appropriate concrete mix design economically. 
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I. INTRODUCTION 

Air entrained concrete consider one of the important discovery made in concrete technology. Since 
1930 after the recognition of the merits of air entrained concrete, the use of such concrete increases all over the 
world especially in United States and Canada [1], About 85 percent of the concrete manufacture in America 
contains air entraining agent. The air entraining agent consider as fifth ingredient in concrete making 
technology. 

Air entrained concrete is made either by using air entraining cement or by mixing a small quantity of 
air entraining agent. These airs entraining agent produce millions of micro air bubbles inside the concrete mix 
acting as flexible ball bearings. The micro air bubbles of size ranging from 5 microns to 80 microns distribute in 
the entire mass of concrete resulting in modification of the properties of it regarding workability, segregation, 
bleeding and finishing quality [3]. 

Since the air bubbles form in water, the lower w/c ratio of the paste the hard to entrain air in the paste. 
On the other hand, the higher w/c ratio of the paste, the small air voids can easily become large ones and then 
escape from the paste. It has been reported that increasing of w/c ratio leads to increases in the spacing in 
hardened concrete and the air void system become worse [4]. 

The characteristics and grading of aggregates have also significant influence on air entrainment. In 
mortar and concrete, the fine aggregates can form a space to hold the air bubbles and prevent them from 
escaping. Furthermore, aggregate with a sharp shape, like crushed stone, will entrain less air than gravel. The 
sharper the aggregate is the harder for the air bubbles to attach on it [5]. 

Entrained air has major impact on water-cement ratio. Air entrained concrete can have lower water- 
cement ratios than non -air-entrained concrete; this minimize the reductions in strength that generally accompany 
and related to air entrainment [6] . 

II. METHODOLOGY (STUDY METHOD) 

The methodology for studying the effect of air entrained on concrete mix is based on theoretical 
equations. These equations were derived from required water absorption and from volumetric equation which 
widely used in concrete mix design with some assumptions. By using these equations, verity of concrete 
proportions data can be generated. The theoretical results of concrete proportions data was carried out 
experimentally to perform concrete mixes design and to plot the relationship between the air entrainment and 
concrete compressive strength. By using this relationship, a guideline for a variety of concrete compressive 
strength will all of concrete proportions can be presented. The following is the assumptions and the equations 
used in this study. 
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